Changes in the structure of thyroglobulin following the administration of thyroid-stimulating hormone.
In each of three separate experiments, female guinea pigs in groups of 20 were given 4 units of thyroid-stimulating hormone (TSH) each day for 3 days, while controls were given saline. Na125I was injected on the 3rd day, and the animals were killed 22 hours later. The pooled throids of each group were homogenized, and thyroglobulin was purified by one of the following methods: gel filtration on Sephadex G-200 followed by density gradient ultracentrifugation, two sequential filtrations on 4 percent agarose, or filtration on 4 percent agarose followed by Sephadex G-200. TSH administration was associated with the folling changes in thyroglobulin: (1) an increase in the ratio of tri-iodothyronine to thyroxine; (2) a decrease in dissociation of the 19 S to the 12 S form; (3) an alteration in its pattern on gel electrophoresis in sodium dodecyl sulfate-urea; and (4) changes in its amino acid composition, with significant increases in the content of lysine (by 15 percent), isoleucine (by 15 percent), and methionine (by 7 percent) relative to leucine. Over-all, there were no significant changes in the content of iodine, fucose, hexosamine, or sialic acid. These data show that TSH can alter the composition of thyroglobulin independently of its effects on iodine content. We suggest that these changes may stem from alterations in the subunit composition of thyroglobulin. There were also small but significant variations in amino acid composition among the three preparations of thyroglobulin from saline-treated animals and among the three from the TSH-treated. This finding shows that thyroglobulin can be heterogeneous in its protein portion as well as in its iodine content.